Purpose To determine the clinical usefulness of optical coherence tomography (OCT) for detecting thinning of the retinal nerve fiber layer (RNFL) in eyes with nasal hypoplasia of the optic discs (NHOD). Patients and methods The medical records of five patients (eight eyes) with NHOD were reviewed. The ratio of the disc-macula distance to the disc diameter (DM/DD) and the disc ovality ratio of the minimal to maximal DD were assessed using fundus photographs. The RNFL thicknesses of the temporal, superior, nasal, and inferior quadrants were evaluated using OCT quadrant maps. Results All eight eyes had temporal visual field defects that respected the vertical meridians that needed to be differentiated from those related to chiasmal compression. The mean DM/DD ratio was 3.1 and the mean disc ovality ratio was 0.81. The mean RNFL thicknesses of the temporal, superior, nasal, and inferior quadrants were 90.3, 103.1, 34.8, and 112.8 microns, respectively. Conclusion Small optic discs and tilted discs might be associated with NHOD. Measurement of the RNFL thickness around the optic disc using OCT scans clearly visualized the characteristic RNFL thinning of the nasal quadrants corresponding to the temporal sector visual field defects in eyes with NHOD. OCT confirmed the presence of NHOD and might differentiate eyes with NHOD from those with chiasmal compression.
Introduction
Nasal hypoplasia of the optic disc (NHOD) is a congenital anomaly characterized by hypoplasia of the nasal portion of the optic disc with thinning of the retinal nerve fiber layer (RNFL). [1] [2] [3] Visual symptoms include sector visual field defects emerging from the blind spots and extending to the temporal periphery, but patients might not be aware of their visual field defects unless they are tested. NHOD, which can occur either unilaterally or bilaterally, is regarded as a nonprogressive condition. Although a few case series have been reported, 1, 2 little is known about the clinical features of NHOD.
In the current study, we examined eight eyes of five female patients with NHOD. All eyes had temporal visual field defects that respected the vertical meridians that needed to be differentiated from those related to chiasmal compression. We determined the clinical usefulness of quadrant maps obtained by circumpapillary optical coherence tomography (OCT) scans for detecting the characteristic nasal RNFL thinning in eyes with NHOD.
Subjects and methods
We reviewed retrospectively the medical records of a total of 43 patients who presented to our neuro-ophthalmology unit with temporal visual field defects from September 2015 to August 2016. The Ethical Committee of Kurume University approved this study. Thirty-four patients with abnormal findings on head magnetic resonance or computed tomographic images were excluded. Four patients with optic neuropathies were also excluded. The medical records of five patients (eight eyes) with NHOD were reviewed. All patients underwent complete ocular examinations, including measurement of the best-corrected visual acuity (BCVA) and intraocular pressure (IOP), Goldmann perimetry, slit-lamp biomicroscopy, and dilated fundus examinations. The patients' color fundus photographs and spectral-domain OCT images (RS-3000 Advance OCT, Nidek, Gamagori, Japan) were reviewed. Circumpapillary scans obtained by RS-3000 Advance OCT provided RNFL thickness maps of the temporal, superior, nasal, and inferior quadrants based on the normative database. On the quadrant maps, green indicated that the RNFL thicknesses were within the normal range, yellow abnormal below the 5% level, and red abnormal below the 1% level. The ratio of the discmacula distance to the disc diameter (DM/DD) was calculated using fundus photographs as reported previously. 4 Optic disc tilt was assessed using the disc ovality ratio of the minimal to maximal DD as reported previously. 5 
Results
Two patients had unilateral involvement, and three were affected bilaterally. Table 1 shows the clinical characteristics including the results of Goldmann perimetry. All patients were female (mean age, 38.8 ± 10.4 years). The BCVA at the initial visit was 1.2 in six eyes and 1.5 in two eyes. The mean spherical equivalent was − 6.0 ± 1.7 diopters; the mean IOP was 14.9 ± 3.4 mm Hg. The mean RNFL thicknesses of the temporal, superior, nasal, and inferior quadrants were 90.3 ± 12.6, 103.1 ± 16.6, 34.8 ± 4.1, and 112.8 ± 11.2 microns, respectively. When the RNFL thicknesses were evaluated using the OCT quadrant maps, all eight eyes were coded red (below the 1% level) in the nasal quadrant, three eyes red and one eye yellow (below 5% level) in the superior quadrant, and three eyes yellow in the inferior quadrant. The mean DM/DD ratio was 3.1 ± 0.5, and the mean disc ovality ratio of the minimal to maximal DD was 0.81 ± 0.07. Fundus photographs, OCT images, and Goldmann perimetry results from case 2 are shown in Figure 1 .
Discussion
Hypoplasia of the optic nerve varies in appearance, ranging from nearly total aplasia to subtle segmental hypoplasia. 6 Patients with segmental optic nerve hypoplasia have normal visual acuities and sector visual field defects corresponding to the hypoplastic areas of the optic disc. 7 Compared to the superior segmental optic hypoplasia with inferior visual field defects, 8 NHOD with temporal visual field defects has been reported less frequently. However, the actual prevalence of NHOD might be much higher because patients might be unaware of their visual field defects unless they are tested and because the nasal rim of the optic nerve is difficult to evaluate owing to the emergence of large retinal vessels.
The current OCT scans clearly showed the RNFL thickness around the optic disc and the characteristic RNFL thinning of the nasal quadrants corresponding to the temporal sector visual field defects in eyes with NHOD. When the RNFL thicknesses were evaluated using the OCT quadrant maps, all eight eyes were coded red in the nasal quadrant, whereas none were coded red or yellow in the temporal quadrant. Although RNFL thinning is often difficult to determine during clinical examination using slit-lamp fundus biomicroscopy or red-free fundus photographs, OCT provided useful information for diagnosing patients with NHOD. Abnormal below the 5% level.
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Band atrophy of the nasal and temporal disc is a characteristic fundus finding in eyes with bitemporal hemianopia caused by chiasmal compression. Previous studies using OCT quadrant maps in eyes with band atrophy have reported decreased RNFL thickness overall but predominantly in the nasal and temporal quadrants. 9 However, the current study using OCT quadrant maps in eyes with NHOD suggested that the RNFL thicknesses decreased in the nasal but not in the temporal quadrant. Therefore, careful assessment of the circumpapillary OCT scans might help differentiate eyes with NHOD from those with chiasmal compression, although the visual field defects associated with NHOD might mimic those associated with chiasmal compression.
Segmental optic nerve hypoplasia is thought to be associated with small optic discs and tilted discs. 10 A DM/DD ratio of 3.0 or higher has been reported to predict the presence of optic disc hypoplasia in patients with good visual acuities. 4 In the current study, the mean DM/DD ratio was 3.1, and five of the eight eyes with NHOD had a DM/DD ratio exceeding 3.0. Optic disc ovality has been used as an index to evaluate optic disc tilt, and a disc ovality ratio of 0.8 or lower has been considered significant. 5 In the current study, the mean disc ovality ratio was 0.81, and six of the eight eyes with NHOD had a disc ovality ratio of 0.8 or lower. These results suggested that small optic discs and tilted discs also might be associated with NHOD; however, two of the eight study eyes with NHOD had neither a small optic disc nor a tilted disc based on the DM/DD ratio and disc ovality ratio.
Considering the rarity of NHOD, the limitations of the current study included its retrospective nature, the absence of a control group, the small number of cases, and a short follow-up period. We only reviewed the medical records of patients who presented to our neuro-ophthalmology unit with unilateral or bilateral temporal visual field defects, which might have biased the clinical features of NHOD. Nevertheless, we showed that OCT is useful in clinical practice in cases with diagnostic uncertainty to clarify the presence of NHOD and might differentiate eyes with NHOD from those with chiasmal compression. However, larger OCT studies are needed to compare eyes with NHOD with those with chiasmal compression to confirm the current findings.
Summary
What was known before K Nasal hypoplasia of the optic disc (NHOD) is a congenital anomaly that is characterized by nasal thinning of the retinal nerve fiber layer (RNFL).
K Visual symptoms include sector visual field defects emerging from the blind spots and extending to the temporal periphery.
What this study adds K Measurement of RNFL thickness by optical coherence tomography (OCT) scans clearly visualizes the characteristic thinning of the nasal quadrants in eyes with NHOD.
K Careful assessment of OCT scans might differentiate eyes with NHOD from those with chiasmal compression.
